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Introduction
major part of the general morbidity of the working people is related to work. The goal of making the workers in the world enjoy complete physical and mental health is not yet achieved (WHO, 2006) . Work-related injuries are considered a worldwide health problem because they affect a great number of workers, especially young people at productive age. They are also highly disabling, leading to major social and economic consequences (Roberta et al., 2007) .
According to the fifth edition of the Guides to the Evaluation of Permanent Impairment, published by the American Medical Association (AMA), disability is defined as "the alteration of an individual's capacity to meet personal, social, or occupational demands because of the impairment" (Cocchiarella et al., 2000) . The Florida Impairment Schedule defines impairment as any anatomical or functional abnormality or loss that follows maximal medical improvement (Hunter, 2005) . The World Health Organization WHO, (2007) defined disability as temporary or permanent, partial or complete limitation of the activity that results in a difficulty in the performance, or completion of an activity that is considered normal for a human being (Edward, 2008) .
Despite the availability of effective interventions to prevent occupational hazards and to protect and promote health at the workplace, large gaps exist between and within countries with regard to the health status of workers and their exposure to occupational risks (Pan American Health Organization PAHO, 2008) .
Many workers' compensation systems allow for partial disability, generating a need for the AMA Guides to measure the extent of the impairment as related to normal functional capacity (Edward, 2008) . The goal of the disability assessment process is to develop a detailed picture of the individual being evaluated, including; among other factors, medical impairments, residual functional capacities, post injury attitudes and skills, personality characteristics, the environments in which the individual might again live and work, and levels of functioning prior to impairment. Disability evaluation and rehabilitation professionals do not always agree on nomenclature and specific methodologies, and as a result, both the A meaning and practice of assessing occupational disability vary (Jasen and Stacy, 2009 ).
In Canada, Breslin et al., (2007) found that the decline in claims was significantly associated with a decline in the proportion of employment in occupations with high physical demands. These findings should generate interest in economic incentives and regulatory policies designed to encourage investment in safer production processes.
Aim of the work
This work aimed to study the cases of disability in workplaces examined at Forensic Medicine Authority in Cairo through two years (2008 and 2009) , to determine the type of injury, the part of the body injured, the direct cause of the event, and the type of occupation and to evaluate the disability rating percentage. Gender and age groups were also taken into consideration.
Subjects & methods
This is a retrospective study based on the data collected from the medico-legal reports of workplace disability victims who were presented to the A data collection sheet (figure 1) was designed according to the available data in the examined medico-legal reports followed by statistical analysis. 
Statistical Analysis
The obtained results were recorded and organized for statistical analysis using SPSS software (statistical package for the social science) version 15 (Spriestersbach et al., 2009 ).
For quantitative variables, mean /median (as a measure of central tendency), standard deviation/ range, minimum, and maximum (as measures of variability) were presented.
Frequency and percentages were presented for qualitative variables.
Kruskal Wallis test was used to estimate differences in quantitative variables.
Z test was used to estimate difference between proportions.
Kappa was calculated as a measure of agreement.
Results
In 2008, 59 cases were seen by medico-legal experts (MLE) for the disability assessment. This number increased significantly to 83 in 2009 (table 1) .
Among the 142 cases, regarding the gender, there were only 4 females representing 2.8%, while males represented 97.2 %. The mean age was 30.81 ± 11.7 years. The youngest worker was only 9 years old; while the oldest was 72 years old.
Most injuries occurred in the age group (18-<25) years where it recorded 30.9 % followed by the age group (25-<35) years in which the percentage was 30.1 %. It is noteworthy to mention that the least affected group was the elderly above 60 years (2.9 %). On the other hand, adolescents below 18 years recorded 7.4 % of all injuries (table 2) .
Most of the injured workers were non-skilled ones recording 49.3 %, followed by skilled workers 46.5 %. Only 4.2 % were professionals. The least mean age was among non-skilled workers where it was 29.04 + 11.21 years. There was no significant relationship between age and work injury nature (table 3) .
Regarding the classification of workplace nature and the distribution of cases, of 142 cases data there was missing in records of 3 cases. The injuries in the big (general) establishments recorded 89.2% while in the small (private) ones; it recorded only 10.8 % (table 4) .
Concerning the month in which injury occurred, the highest frequency of injured cases reported was in August (14.1%) followed by July (13.4%) and the least was 2.1 % in February (table 5) .
Regarding the part of the body injured, hands were the most affected part of the body in workplace disabilities (28.2%) followed by the back (14.1%) then lower limbs (13.4%). Multiple organ affection at a time was recorded in 9.2 % of cases. Despite this percentage was not the highest, it was disabling as it involved the head in 3 cases: two were severe with 100% disability and one was not related to work (figure 2).
Occupational injuries distributed according to the event leading to injury showed in table (6). Caught by machine was the most frequent event (23.9%), followed by falls/slips (14.8%) then hit by object (13.4%). Figure (3 The least injuries recorded were hearing loss, which occurred in the age group 18-<25 years and foreign body in soft tissue that affected the age group between 25-<35 years (1 case for each).
Elderly (> 60) were mostly affected by amputation and systemic diseases (2 cases for each).
Out of valid claims, forensic assessment by medico-legal expert (MLE) revealed that 75.9 % were confirmed true (injuries due to and in the course of the work), while 24.1 % were not (table 8) .
Out of 137 cases claiming work-related injuries and according to MLE assessment, 104 cases were workplace injuries (i.e. they were due to and in the course of the work). Ninety eight of these resulted in disabilities and scored a rating percentage (i.e. most workplace injuries were disabling). In addition, there were 33 cases with injuries resulted in disabilities and scored a rating percentage but labeled as not due to work (table 9).The majority scored rating percentage, as measure of agreement (kappa) was significant. Cases where percentage is not determined and/or claim is not confirmed are excluded from this table (5 cases). Measure of agreement (Kappa) is 0.737 that means: most cases that confirmed as work disability, the rating percentage was determined Disability percentage ranges according to MLE assessment were shown in figure (4). The highest percentage of workplace victims' disabilities (60.6%) fell in the (0-20%) range. The lowest percentage of workplace victims' disabilities (4.2 %) was found in the disability percentage range (>60-80%).
While the complete disability (100%) group analysis was; There were 8 victims suffered from complete disability (100%), their analysis was as the following:
− One victim suffered from; renal failure, left sided paresthesia, cancer bladder and hypertension. He claimed that his disability because of stressful nature of the work but forensic assessment revealed no association. − Two victims suffered from spinal injury, paralysis and incontinence. One fell down from high level on the back, the other involved in transportation injury.
− One victim suffered from head injury when a heavy object fell on his head complicated by right side paralysis. − One victim suffered from: amputated fingers in both hands when they were caught by an operating machine. − One victim suffered from head and eye injuries complicated by brain atrophy. − One victim suffered from: fractures in pelvis and both lower limbs complicated by paraplegia. − One victim suffered from bilateral eye injury complicated by loss of vision. Table ( 10), showed the relation between injured parts and their disability percentage range. The 0 to 20% range was most frequently scored by extremities (67.6%) and back (19.5%) disabilities. Most severe disabilities scoring > 80% resulted mainly from multiple body parts affection.
Table (11), showed the relation between main types of injuries and their disability percentage range. The most frequent injury type that scored 0-20 % disability was limitation of joint movement (42 cases) followed by fracture (25 cases). Again Limitation of joint movement (3cases) and nerve, tendon or muscle injury (3 cases) were the most disabling scoring > 80%.
Relation between event and age group was shown in table (12). Relatively old aged (median=43.5 years) were more prone to be disabled by sitting or standing for long time during their work. P value= 0.054 which is > 0.05 which was statistically insignificant.
Table (13) showed the rating percentage difference according to the cause (event). Falls/slips and hit by object were the most disabling events scoring 32.06+27.8% and 32.18+29.9% respectively. Sitting or standing for long time was the least (7.50+12.55 %). P value is < 0.005 which was statistically significant.
The Relation between rating percentage and different age groups were showed in table (14). Elderly (>60 years) are more liable to severe disabilities scoring (31.44 +9.72 %). Those aging 35-<45 years of age scored the least rating percentage (16.39 +17.24%). P value= 0.373 which is > 0.05 which was statistically insignificant. 
Discussion
Bureau of Labour Statistics survey, workers compensation, medical records and physician reporting system are possible channels for reporting workplace injuries and illness but still under-reporting can occur (Azaroff et al, 2002) . Schulte, (2005) stated that the magnitude of occupational disease and injury burden is significant but underestimated. There is a need for an integrated approach to address these underestimates.
Before discussing the findings of the current study, limitations of the study are to be mentioned. First of all, studies that have focused on disability in workplaces in developing countries are scarce. Therefore a comparison of the results with the findings of other studies conducted in similar environments was difficult. Other general injury studies have mentioned workplace injuries, but detailed analysis was lacking. Also, the role of MLE in assessing disability is rarely discussed.
In the present study, as regarding the sex, females represented 2.8 % of cases of occupational injury and there was a predominance of male gender (97.2 %). All studies from developing or developed countries agree with the current study result. In a study in AL-Ain district in Emirate, males accounted for 98% of injuries (Barss et al., 2009) . In Iran, among 1180 cases with workplace injuries, 95% of them were males (Roudsari and Ghodsi, 2005) . In Egypt, according to the statistical report for occupational injuries for the year 2007, about 93% of workplace injuries were among males (CAPMAS, 2008) . Jin et al., (2010) agreed with us and concluded that Injury frequency was more associated with male gender. This finding was explained by Driscoll et al., (2005) , who reported that men occupy a large majority of hazardous jobs and so has a higher probability to be injured. Furthermore, in developing countries like Egypt; the majority of the workforce consists of males, making them more liable for injuries than females' counterparts.
Regarding different age groups, in the current study, one third of the injuries occurred in the age group 18-<25 years representing 30.9 %. Besides, there were 7.4 % below 18 years old. This result agreed with Driscoll et al., (2005) who reported that younger workers (aged 15-24) are significantly more likely to suffer non-fatal workplace accidents than their older colleagues. Again, Chau et al, (2002) found that a higher risk was only found in subjects younger than 30 years.
Young age is associated with a lack of experience which predisposes to the occurrence of injuries; it could also be associated with a lack of job knowledge and know-how (Salminen, 1994) . Takala, (1999) also explained that the causes for the increase amongst young workers are various, including their lack of work experience and understanding of workplace hazards. As most of the young employees, in a study presented by Nakata et al., (2006) required acquiring skills on the job but without training; they have a higher risk of being injured.
Contrary to the present study results, CDC, (2007) stated that in USA National Electronic Injury Surveillance System (NEISS) report about workplace injuries in the year 2004; Workers aged 25-54 years accounted for 70% of all injuries/illnesses.
Concerning work nature, in the current study, professionals represented only 4.2%while skilled and non-skilled workers were at high risk recording 46.5 % and 49.3 % respectively. This was consistent with the results of the study done by Bhattacherjee et al., (2003) who stated that the job category made the highest contribution to injury involvement; laborers, farmers, craftsmen and tradesmen had the highest risk, and employees and technicians also had greater risk than executives, intellectual professionals. This also was in agreement with d 'Errico et al., (2007) .
Concerning the injury frequency's seasons in the current study, the highest frequency of injured cases reported in August (14.1%) followed by July (13.4%) and the least was in February (2.1 %).
This agreed with Morabito et al., (2006) who explained this by thermal effects of hot weather which cause stressful behavior and decreased concentration. This was not the case in CAPMAS, (2009) where most injuries were in January (9.8 %) and the least were in December (5.9 %).
As far as the event leading to injury is concerned, the most frequent event of the current study was Caught by machine (40%) followed by falls/slips (20%) then being hit by object (13.4%).
These findings agreed with the data on serious workplace accidents in three years from the Aegean Region of Turkey showed that 35.6% of cases were due to caught in, under or between something, followed by fall 21% and then collision against or by object (15%) (Ergör et al., 2003) . In consistent with this, in USA NEISS report about workplace injury and illness, in table of events leading to injury collision against a part of machine was the most frequent cause (CDC, 2007) . In contrast, the events were arranged in an Emirate study as follows: External causes of work related injuries included falls 51%, falling objects 15%, powered machines 11%, animal-related 7% and burns 6 % (Barss et al., 2009) . A little bit different results were noticed in a study based on an emergency department injury surveillance system in Managua, Nicaragua where (80%) of the recorded work related injuries were due to falls, blunt objects trauma (28%), and stabs/cuts (23%) (Noe et al., 2004) .
Regarding type of injury, the present study showed that Limitation of joint movements was the most frequent type of injury representing (49.3%) followed by fractures (26.8%) and nerve, tendon or muscle injuries (26.8%). Unfortunately, amputation recorded (21.8 %).
In partial agreement with these results, the analysis of nature of injury in a study examining the circumstances and nature of the workplace injuries in Isfahan Steel Company revealed that fracture frequency was 30.8% but had the greatest frequency of injuries (Maryam et al., 2009) . Similarly, in 2001 in Michigan, (41%) of work-related injury hospitalizations were due to fracture of an upper or lower extremity (Stanbury, et al., 2003) . The finding in this study is not consistent with the national surveillance of occupational injuries in Nicaragua, in 2004 , where the most frequent workplace injuries were bruises (41%) followed by wounds (25%) (Noe et al., 2004) .
As far as injured part is concerned, hands were the most affected in workplace disabilities (28.2%) followed by the back (14.1%) then lower limbs (13.4%). This is agreed with Trybus and Guzik, (2004) who reported that hand injuries are the most frequent body traumas sustained at work. While in their cohort study, Craig et al, (2006) gave some credence to these findings. The most injured body parts included lower extremities (28.6%), upper extremities (27.2%), back (25.9%), and head/face/eyes (6.8%). No much difference was noticed in a study in USA among Hispanic and foreign born workers injured workers .Frequency followed this order: upper extremity injury, head and neck injury, lower extremity and trunk injury, respectively (Forst, et al. 2010 ).
Discussing events leading to injury in relation to age in the current work, it was found that disability among younger age groups (median=26.5 years) occurs mainly when they are caught by a machine while old aged (median=43.5 years) are more prone to be disabled by sitting or standing for long time during their work. Chau, et al., (2002) noted a higher injury risk among workers <30 years old due to handling materials/machine parts during assembly, using hand tools and collision with/by moving objects or vehicles, whereas among older ages (especially those aged 50-55 years), there was a higher injury risk due to fall on same level or to lower level, handling materials/machine parts during assembly, lifting/handling objects or equipment, collision with/by moving objects or vehicles, and using hand tools. Moreover, Jovica et al., (2004) , reported that when injuries do occur, older workers are usually more severely hurt.
Concerning rating percentage, the highest number of workplace victims' disabilities fell in the 0-20% range presented in 86 victims (60.6% of cases). The lowest number of workplace victims' disabilities (6 victims) was found in the disability percentage range (>60-80%). We found that multiple body parts affection despite being not frequent but caused high scores in rating percentage (80-100%) this is due to summation of disability scores for all organs affected.
This agreed with Welch et al., (2005) study which revealed that about 10 % of the injured workers had two injury diagnoses, sometimes to different body parts. Therefore, some workers are counted in more than one category, and the percentages add up to more than 100%. Elleuch et al., (2004) have conducted a similar retrospective study to 242 files examined by Tunis medical board authorized to set out the permanent disability rate resulting from industrial accidents and occupational diseases, but their study was restricted to lumbar back accidents. The present study showed that most back injuries scored a rate between 0 to 20 %. While -in the Tunisian study-the average rate of permanent disability was of 8%.
In the present study, the relation between rating percentage and different age groups showed that elderly (>60 years) are more liable to severe disabilities while those between 35 and 44 years of age scored the least rating percentage. In a statistically significant relation between events and rating percentage, we found that falls/slips and hit by object were the most disabling events while sitting or standing for long time was the least. Jin et al., (2010) found that severity of injury is related mostly to powered machine use. In 2001, in Michigan, the leading causes of work-related disabilities of high rating percentage were; falls, traffic crashes, burns, machinery, electric shocks, and assaults (Stanbury et al., 2003 ). More than three quarter of all cases were true claims according to MLA (i.e. they were due and in the course of the work).The majority scored rating percentage (i.e. most workplace injuries were disabling). Measure of agreement (kappa) was significant.
In contrast to Tasha, (2006) that determined accepted disabling claims in 5 years period by only 18%. This may be due to detailed accident analysis and complex compensation rules. Wind et al., (2009) found that the physicians most often changed their judgment regarding the claimant's work ability when taking the FCE (Functional Capacity Evaluation) protocol into account.
Of all current study cases, general establishments recorded 89.2 % where private ones were only 10.8 %.
A possible explanation is that despite the employee may have the right to apply for workers' compensation; nothing would prevent the employer from discharging or disciplining the injured employee for pursuing compensation. For fear of this possibility, an employee may be less likely to pursue compensation, or even medical attention, for his injuries'' (Colledge et al., 2009) .
Developing countries, where the rate of accidents has been increasing, face particular challenges. There, most workers are in the informal economy where work-related accidents, disease and death are likely to be unrecorded (ILO, 2009) .
In Egypt, the accurate and reliable recording system for cases of work-injuries is still lacking. There is a clear need for better and more reliable data on the nature, causes and extent of injuries. Rating tables approved by social insurance laws are used by medico legal experts in an attempt to reach clear and fair judgment, but still individual variation among examiners affects assessment.
Recommendations
This study recommends modifying and revising Egyptian laws, concerning "the social security act No.79 for the year 1975" demonstrating "the work accident notification form", in comparison to work accident analysis forms in US department of labour, for better accident analysis and employees protection.
In addition, the present work recommends improving the forensic examination and assessment of workers disabilities due to workplace-accidents in Egypt, in order to make workers compensation claims, in front of the civil courts, more subjective, obvious, and fair.
Hopefully, these findings could stimulate and guide future research and intervention work focusing on this major problem from forensic point of view.
